A comparison study on RNase A oligomerization induced by cisplatin, carboplatin and oxaliplatin.
Cisplatin (CDDP) can form interprotein cross-links, leading to the formation of platinated oligomers. A dimer, a trimer and higher oligomers of bovine pancreatic ribonuclease (RNase A) obtained upon reaction with CDDP in 1:10 protein to metal ratio at 37°C have been previously characterized. Here, we verify the ability of carboplatin and oxaliplatin to induce RNase A oligomerization under the same experimental conditions. The amount of formed RNase A oligomers was compared with that obtained in the reaction of the protein with CDDP. Among the three anticancer agents, CDDP is the most reactive and the most effective in inhibiting the ribonucleolytic activity of the protein. Oxaliplatin is the least potent oligomerization agent. Biophysical characterizations of structure and stability of platinated dimers formed in the presence of carboplatin and oxaliplatin suggest that they have a similar thermal stability and are more prone to dissociation than the corresponding dimer obtained with CDDP. Oligomers obtained in the presence of carboplatin are the most active. X-ray structures of the monomeric adducts that RNase A forms with the three drugs provide a rational basis to explain the different effects of the three anticancer agents on enzymatic activity and protein aggregation. Although platinated oligomers of RNase A formed upon reaction with CDDP, carboplatin and oxaliplatin retain a residual ribonuclease activity, they do not show cytotoxic action, suggesting that protein aggregation processes induced by Pt-based drugs can represent a collateral drawback, which affects the functional state of protein targets and reduces the efficacy of Pt-based drug treatment.